Here we address the concerns of Svintsov and Ryzhii (SR) [arXiv:1812.03764] on our article on negative Landau damping in graphene [Phys. Rev. Lett. 119, 133901 (2017)].
Svintsov and Ryzhii argue in [1] that the drift-induced instabilities in graphene systems (reported by us in Ref. [2] ) are an artifact due to two errors in the calculation of the "graphene polarizability". According to Svintsov , ,
is usually derived using a classical approach (drift-diffusion current equations, or hydrodynamic equations) [6] [7] [8] [9] . To avoid the ambiguity in the definition of the electron mass in graphene, in Ref. [2] we derived the graphene conductivity directly from quantum theory (linear response theory) using the self-consistent field, assuming that the drift is approximately modeled by an interaction Hamiltonian of the form should be wrong in the graphene case. They argue that the drift conductivity should be calculated with the Lindhard (RPA) formula with a modified (non-equilibrium) electron distribution, similar to Ref. [10] . While we agree that such an approach is certainly correct for small values of 0 v , we do not see any compelling theoretical argument why it should be better than ours for large values of 0 v , mainly because it fails to predict the frequency Doppler-shift due to the electron motion, which must be a feature of the actual conductivity response. Moreover, as illustrated in Fig. 1 and further discussed in
Ref. [11] , our formula (1) gives results fully consistent with the theory of Ref. σ ω ) is calculated using Eqs. (S1a) and (S1d) of the supporting material of Ref. [12] .
The second point criticized by Svintsov and Ryzhii is that our calculations in Ref. [2] rely on a long-wavelength approximation. In fact, it is clearly stated in Ref. [2] that for simplicity the nonlocal corrections in the bare graphene response are neglected (the reason was that it is rather complicated to evaluate the nonlocal graphene conductivity for finite temperatures and complex frequencies). In Ref. [2] , we simply used
the local Kubo approximation of the graphene conductivity. Such an approximation yields
, which we will refer to as the "local model". While we acknowledge that nonlocal effects have an impact in the phenomena studied in [2] , as shown next, they neither preclude the "negative Landau damping" nor the emergence of instabilities in driftcurrent biased graphene systems. 
The calculations are done for 0 K T = and the effect of collisions is neglected.
To begin with, we show in Fig. 1 As expected, without the drift current [blue line in Fig. 3(b) ] the z-component of the Poynting vector is negative ( 0 z S < ) due to the material absorption by the graphene. In contrast, with the drift-current [green and purple lines in Fig. 3(b) ] the z-component of the power flux direction may be flipped so that the energy flows away from the graphene sheet [15] . This happens due to the negative Landau damping effect predicted in [2] , which enables the transfer of kinetic energy from the drifting electrons to the surrounding radiation field.
Furthermore, consistent with our proposal in [2] , by coupling the drift-current biased graphene (which is a gain medium) to some resonant system (e.g., a plasmonic system, a grating, etc) it is possible to induce wave instabilities, even when the nonlocal effects are fully taken into account. Importantly, both our nonlocal model as well as the Svintsov and Ryzhii theory predict such instabilities. As an illustration we consider the case in which the drift-current biased graphene is coupled to a metal half-space ( Fig.   4(a) ). As seen, the Svintsov and Ryzhii theory predicts unreasonably strong instabilities (solutions with 0 f ′′ > , which grow exponentially with time). In contrast, the results obtained with our theory (Eq. (1) ) for a related configuration [see Fig. 4(c) ], are evidently more reasonable from a physical point of view. Furthermore, Fig. 4 (c) confirms that it is indeed possible to take advantage of the negative Landau damping to create wave instabilities even when the full nonlocal response of graphene is taken into consideration.
In summary, in our understanding and according to our calculations: 
Appendix: Dispersion equation for the natural modes of oscillation in the graphene-dielectric-metal cavity
The dispersion equation for a system formed by a graphene sheet with drifting electrons and a plasmonic slab separated by a dielectric gap can be written as 
The reflection coefficient at the graphene-dielectric interface is given by [2] ( ) In the quasi-static approximation, the magnetic field reflection coefficient at the dielectric-metal interface is given by: 
